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DETAILED ACTION 
Information Disclosure Statement 

1. The information disclosure statement (IDS) was submitted on 9/26/05. The 
submission is in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
information disclosure statement has been considered by the examiner. 

Drawings 

2. Figure 1 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 5, 11-12, 14, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lay et al. (2002/0048924 A1) in view of Wang et al. (2004/0087057 
A1). 

5. Regarding claim 5, Lay et al. discloses the following claimed elements: 

• A method of attaching a flip-chip to a substrate, the flip-chip including a first 
plurality of electrical contacts with lateral sides and the substrate including a 
second plurality of electrical contacts with lateral sides, the method comprising: 

■ forming an insulating layer of an insulating material on the lateral sides of 
the first plurality of electrical contacts ([0023]); 

■ joining the flip-chip to the substrate using a matrix of insulating material 
including conductive particles ([0023]) 

6. Yet, Lay et al. does not disclose forming an insulating layer or an insulating 
material on the lateral sides of the second plurality of electrical contacts ("bonding 
pads"). However, Wang et al. discloses forming an insulating layer ("solder mask") on 
the lateral sides of the bonding pads ([0033]). The purpose of such a step would be to 
prevent short-circuiting between bonding pads. Therefore, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
invention of Lay et al. with forming an insulating layer on the lateral sides of the bonding 
pads so as to prevent short circuiting between bonding pads. 

7. Regarding claim 11, Lay et al. discloses joining the flip-chip to the substrate 
using a matrix of insulating material including conductive particles using an anisotropic 
conductive film ([0023]). 
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8. Regarding claim 12, Lay et al. discloses the following claimed elements: 
• A flip-chip assembly comprising: 

■ a flip chip having a first surface including a first plurality of electrical 
contacts, the first plurality of electrical contacts including lateral sides 
([0023]); 

■ a first electrically insulating film formed on the lateral sides of the first 
plurality of electrical contacts ([0023]); 

■ a substrate having a second surface including a second plurality of 
electrical contacts, the second plurality of electrical contacts including 
lateral sides, and the second plurality of electrical contacts facing the first 
plurality of electrical contacts ([0023]); 

■ a matrix of insulating material including electrically conductive particles 
between the flip chip and the substrate ([0023]). 

9. Yet, Lay et al. does not disclose a second electrically insulating film formed on 
the lateral sides of the second, plurality of electrical contacts. However, Wang et al. 
discloses forming an insulating layer ("solder mask") on the lateral sides of the bonding 
pads ([0033]). The purpose of such a step would be to prevent short-circuiting between 
bonding pads. Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the invention of Lay et al. with an 
insulating layer on the lateral sides of the bonding pads so as to prevent short circuiting 
between bonding pads. 
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10. Regarding claim 14, Lay et al. discloses that the matrix of insulating material 
including conductive particles is an anisotropic conductive film ([0023]). 

11. Regarding claim 16, Lay et al. discloses that the first plurality of metal bumps 
comprise gold bumps ([0023], page 4 col 1 lines 1-2). 

12. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lay 
et al. (2002/0048924 A1) in view of Wang et al. (2004/0087057 A1) as applied to claim 
5 above, and further in view of Hendricks et al. (U.S. 6,153,525). 

13. Regarding claim 6, Lay et al. discloses forming an insulating layer of silicon oxide 
([0024]) on the lateral sides of the first plurality of electrical contacts. However, 
Hendricks et al. discloses that organic polymers have superior insulating characteristics 
as compared to those of silicon oxide. With using an insulative material comprising 
organic polymers, Hendricks et al. discloses a method of forming such a layer by 
coating a layer of the insulating material onto a surface, curing, and performing a 
polishing step (col 3, lines 15-24). The purpose of this method is to level the 
topography of the insulative layer and first plurality of electrical contacts. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the invention of Lay et al. with using a polishing step, as taught by 
Hendricks et al. so as to level the topography of the insulative layer and first plurality of 
electrical contacts. 
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14. Regarding claim 7, Hendricks et al. discloses that the polishing is performed 
using CMP (col 3, lines 22-24) since such a process can rapidly remove elevated 
topographical features without significantly thinning flat areas (col 2, lines 10-15). 

15. Regarding claim 8, Hendricks et al. discloses that the polishing is done using 
CMP and not by a backlapping tool. However, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to use a 
backlapping tool to polish the layer since the examiner takes Official Notice of 
the equivalence of backlapping and CMP for their use in the semiconductor art 
and the selection of any of these known equivalents to polish a film surface 
would be within the level of ordinary skill in the art. 

16. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lay et al. 
(2002/0048924 A1) in view of Wang et al. (2004/0087057 A1) as applied to claim 5 
above, and further in view of Otsuki et al. (U.S. 5,846,853). 

17. Regarding claim 9, Lay et al. in view of Wang et al. discloses forming an 
insulating layer on the lateral sides of a second plurality of electrical contacts but does 
not disclose the method of forming such a layer as recited in claim 9 of the instant 
application. However, Otsuki et al. discloses a patterning method in which a 
photosensitive layer of insulating material in coated onto a surface, exposed portions of 
the photosensitive layer are cured, and uncured portions of the photosensitive layer are 
removed (col 5, lines 23-31 , 50-53). The purpose of such a method is to accurately 
deposit and selectively remove parts of a thin film. Therefore, it would have been 
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obvious to one having ordinary skill in the art at the time the invention was made to 
modify the invention of Lay et al. in view of Wang et al. by using the patterning method 
as suggested by Otsuki so as to accurately form a patterned layer. 

18. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lay et 
al. (2002/0048924 A1) in view of Wang et al. (2004/0087057 A1) as applied to claim 5 
above, and further in view of Kitamura (U.S. 6,812,065 B1). 

19. Regarding claim 10, Lay et al. discloses joining the flip-chip to the substrate 
using a matrix of insulating material including conductive particles using an anisotropic 
conductive film (ACF) but not an anisotropic conductive paste (ACP). However, 
Kitamura discloses that is preferable to use an ACP since it is less expensive than ACF 
due to less capital investment needed for and less waste generated during its 
production process (col 1 , lines 22-33). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the invention 
of Lay et al. in view of Wang et al. by using an ACP so as to reduce the expense related 
to the purchase of an anisotropic conductive material. 

20. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lay et 
al. (2002/0048924 A1) in view of Wang et al. (2004/0087057 A1) as applied to claim 12 
above, and further in view of Kitamura (U.S. 6,812,065 B1 ). 

21. Regarding claim 13, Lay et al. discloses joining the flip-chip to the substrate 
using a matrix of insulating material including conductive particles using an anisotropic 
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conductive film (ACF) but not an anisotropic conductive paste (ACP). However, 
Kitamura discloses that is preferable to use an ACP since it is less expensive than ACF 
due to less capital investment needed for and less waste generated during its 
production process (col 1 , lines 22-33). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the invention 
of Lay et al. in view of Wang et al. by using an ACP so as to reduce the expense related 
to the purchase of an anisotropic conductive material. 

22. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lay et 
al. (2002/0048924 A1 ) in view of Wang et al. (2004/0087057 A1) as applied to claim 12 
above, and further in view of Vanfleteren (U.S. 6,555,41 4 B1 ). 

23. Regarding claim 15, Lay et al. discloses that the substrate is a glass wafer 
([0023]) and thus not a printed circuit board. However, Vanfleteren et al. discloses that 
the substrate used in a flip-chip assembly can be a printed circuit board so that the flip- 
chip assembly can be used in telecommunications applications (col 1, lines 20-21). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have the substrate of the flip-chip assembly be a printed 
circuit board for use in telecommunications applications. 

24. Claims 17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lay et al. (2002/0048924 A1 ) in view of Wang et al. (2004/0087057 A1 ), Hendricks 
et al. (U.S. 6,153,525), and Otsuki et al. (U.S. 5,846,853). 
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25. Regarding claim 17, Lay et al. discloses the following claimed elements: 

• A method of attaching a flip-chip to a substrate, the flip-chip including a first 
plurality of electrical contacts with lateral sides and the substrate including a 
second plurality of electrical contacts with lateral sides, the method comprising: 

■ forming an insulating layer on the lateral sides of the first plurality of 
electrical contacts ([0023]); 

■ joining the flip-chip to the substrate using a matrix of insulating material 
including conductive particles ([0023]). 

26. Yet Lay et al. does not disclose the following: 

a) forming the insulating layer on the lateral sides of the first plurality of 
electrical contacts by coating a layer of insulating material onto a surface 
of the flip-chip which includes the first plurality of electrical contacts, curing 
the layer of insulating material, and removing portions of the layer of 
insulating material overlying the first plurality of electrical contacts by 
chemical mechanical polishing; 

b) forming an insulating layer of an insulating material on the lateral sides of 
the second plurality of electrical contacts 

c) forming the insulating layer on the lateral sides of the second plurality of 
electrical contacts by coating a layer of photosensitive insulating material 
onto a surface of the substrate which includes the second plurality of 
electrical contacts, exposing portions of the layer of photosensitive 
insulating material which do not overlie the electrical contacts to 
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electromagnetic radiation in order to cure the portions of the layer of 
photosensitive insulating material which do not overlie the electrical 
contacts, and then removing uncured portions of the layer of 
photosensitive insulating material to expose the second plurality of 
electrical contacts; 

27. Regarding (a), Lay et al. discloses forming an insulating layer of silicon oxide 
([0024]) on the lateral sides of the first plurality of electrical contacts. However, 
Hendricks et al. discloses that organic polymers have superior insulating characteristics 
as compared to those of silicon oxide. With using an insulative material comprising 
organic polymers, Hendricks et al. discloses a method of forming such a layer by 
coating a layer of the insulating material onto a surface, curing, and performing a 
polishing step (col 3, lines 15-24). The purpose of this method is to level the 
topography of the insulative layer and first plurality of electrical contacts. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify the invention of Lay et al. with using a polishing step, as taught by 
Hendricks et al. so as to level the topography of the insulative layer and first plurality of 
electrical contacts. 

28. Regarding (b), Lay et al. does not disclose forming an insulating layer or an 
insulating material on the lateral sides of the second plurality of electrical contacts 
("bonding pads"). However, Wang et al. discloses forming an insulating layer ("solder 
mask") on the lateral sides of the bonding pads ([0033]). The purpose of such a step 
would be to prevent short-circuiting between bonding pads. Therefore, it would have 
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been obvious to one having ordinary skill in the art at the time the invention was made 
to modify the invention of Lay et al. with forming an insulating layer on the lateral sides 
of the bonding pads so as to prevent short circuiting between bonding pads. 

29. Regarding (c), Lay et al. in view of Wang et al. discloses forming an insulating 
layer on the lateral sides of a second plurality of electrical contacts but does not 
disclose the method of forming such a layer. However, Otsuki et al. discloses a 
patterning method in which a photosensitive layer of insulating material in coated onto a 
surface, exposed portions of the photosensitive layer are cured, and uncured portions of 
the photosensitive layer are removed (col 5, lines 23-31 , 50-53). The purpose of such a 
method is to accurately deposit and selectively remove parts of a thin film. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to use the patterning method as suggested by Otsuki so as to accurately 
form a patterned layer. 

30. Regarding claim 19, Lay et al. discloses joining the flip-chip to the substrate 
using a matrix of insulating material including conductive particles using an anisotropic 
conductive film ([0023]). 

31. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lay et 
al. (2002/0048924 A1) in view of Wang et al. (2004/0087057 A1), Hendricks et al. (U.S. 
6,153,525), and Otsuki et al. (U.S. 5,846,853) as applied to claim 17 above, and further 
in view of Kitamura (U.S. 6,812,065 B1). 
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32. Regarding claim 18, Lay et al. discloses joining the flip-chip to the substrate 
using a matrix of insulating material including conductive particles using an anisotropic 
conductive film (ACF) but not an anisotropic conductive paste (ACP). However, 
Kitamura discloses that is preferable to use an ACP since it is less expensive than ACF 
due to less capital investment needed for and less waste generated during its 
production process (col 1, lines 22-33). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the invention 
of Lay et al. in view of Wang et al. by using an ACP so as to reduce the expense related 
to the purchase of an anisotropic conductive material. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Reema Patel whose telephone number is 571-270- 
1436. The examiner can normally be reached on M-F, 8:00-4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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PRIMARY EXAMINER 
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